Abstract-This paper presents a qualitative study of the technology and communication means available for physicians in a metro-area pediatric pulmonary practice. We emphasize the design opportunities available for leveraging this technology to include continuous care and monitoring of pediatric asthma patients. These include building a web based system that focuses on communication between the caregiver and the physician, alerting physicians via email of positive responses by the parent to high interest questions and allowing for merging this system with the Electronic Medical Records (EMR) system. Keywords-pediatric asthma; technology; health care; qualitative study I.
INTRODUCTION
Asthma is a disease of the lungs that makes breathing difficult.
It is most common among children but also extends into Asthma is one of the most common chronic childhood conditions in the United States and is a major cause of disability. It affects a child's life by limiting the ability to play, learn and sleep which results in missed school days for the child and missed work days for the parents. It also leads to expensive interventions which amount to increased medical costs through hospitalizations and emergency department visits.
As of 2007, 9.1% (6.7 million) children in the United States had asthma. There is a higher prevalence among older children (11-17 years) but use of health care is highest among younger children (0-4years of age) [2] . One in eleven children is reported to have asthma but there are racial disparities. In increasing. There are a growing number of studies on the patients' use of technology for asthma care and its effect on their disease management [3] [4] [5] [6] , but the physician perspective has received less attention [7, 8] . This is an important gap because it is understood that the best management strategies for chronic care are ones where the physician and patient are in lock step with their goals [9] . There is also a burgeoning awareness that the best management occurs when technology for pediatric patients takes an ecological approach and engages the various stakeholders that interact with the child on a continuous basis [10] . The studies cited above emphasize the development of the technology and corresponding performance and outcomes with regards to usage. Our qualitative study differs from these studies in that we perform an analysis of the technology already available in the physicians' environment and use that as a basis for design with the possibility of leveraging such technology for management of pediatric patients' asthma.
III.
METHOD
Observations were conducted at a pediatric pulmonary clinic in a large metro area. The main focus was on the technologies being used including the method of usage and length of usage.
A total of five physicians were observed and interviewed to understand their greatest needs in relation to monitoring pediatric asthma patients. A paper based preliminary design concept of a Short Message System (SMS) and web based physician portal to view patient information was shown to the physicians to engage them in discussions about the possibilities and usefulness of such a system (See Fig.I ).The system is designed for asthma management and continuous care in between visits to the clinic.
Each physician was shadowed for approximately 3 hours.
Questions were asked during the observation process to better Physicians were acquainted with the concept of the SMS based information gathering method for patients to use between regularly scheduled medical visits [18] , see Table II pre-observation). Using this system, patients will be sent questions based on a standardized questionnaire about asthma symptoms and medication usage. The pediatric/adolescent (5-17 years old) Asthma Therapy Assessment Questionnaire (A TAQ) is a validated parent completed tool which indicates areas of potential asthma care problems in symptom control, behavior and attitude barriers, self-efficacy barriers and communication gaps with physicians [19] . These questions would be sent on a regular basis (every other day). Responses to the questions will be made available for physician viewing on a web-based dashboard. Physicians were shown paper prototypes of the dashboard and asked to comment on the format, display and type of information that was presented.
IV.
PAPER PROTOTYPE
To stimulate understanding of the new technology we were proposing, paper prototypes with mock screens were shown to the physicians. The prototypes consisted of a login screen, dashboard view, patient list view and detailed patient information view which are shown in Figure 1 . During the interview portion of the data collection process, the prototypes served as a method for conveying our ideas and kindling new ideas from the physicians' perspective.
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VI. FINDINGS
The major findings from the observation and interview process are described in this section.
A. Technology Availability and Usage
The technologies used by the physicians included laptops or small digital notebooks, mobile phones, pagers and the light alert system. Table I shows the Likert scale scoring guide used to quantify the data collected during the observation and interviews. The laptops or digital notebooks were connected to the internal network and linked to the clinics EMR system. 
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• Total number of patients seen in the 3 hour period Figure 6 . Total number of patients seen by each physician within the three hour observation period.
VII. DISCUSSION
Pediatric asthma has reached alarming rates in the US [2] . In large metro area pediatric pulmonary clinic. Four themes emerged that can be used to design technology for monitoring of pediatric asthma patients.
The main themes emerging from the qualitative studies are summarized in Table II and clarified IX.
